Bl Sanitized Copy Approved for Release 2011/06/29 : CIA-RDP80-00809A000600200050-5 g8

N 7 .

b o e i PO ‘ & &'- { 3‘3}

P ' X . z . (‘\ \ /

CENFRAL INTELLIGENCE AGENCY ! REPORT|
INFORRMA™ )

COUNTRY L0 . FOR OFFICIAL USE ONLY owz st 28 vay. 1968

SUBJECT Chenisty NO. OF PAGES 13

UNCLASSIFIED | o once

‘ an {UISTED BELOWD
WIE_OF 27 B fril | ~'SUPPLEMENT T0
SDEORATION 1947 FOR OFFICIAL USE ONLY REPORT NO.

PLACE
ACQUIRED, USSR

A R AP N A 2 : 2, WS ORI AT
8 YHIK SOCKERRT CONTALLS (PORTALION A9 HSE ):
R GF TUE URITED STATES WATHIS HUT BEANIHG OF THX ESWONANE act i Iy

B2 0 e SR SRR THIS 1S UNEVALUATED INFORMATION FOR THE RESEARCH

B N o o oacu a2t 7 DAt Foan @AY B3 VML Y " USE OF TRAINED INTELLIGENGE ANALYSTS

<3 l'_l' WECESSARY Y YR SUCLIVING ASLULY, . ‘ .

SOURCE Passdan pericdical, Zwmoial Fisicheskor Ehigli, Vol XX fo 3, 1947, (F9
per Abs 2T47 ~— Translation specifically pequested. ) B : :

1 IRORCANIC PLROXIDE

3T, T MICHGR OXIOLS OF POTASSIUM |

1. A. Kagarnovaldy ant S. 1. Raykhahteyn, leboratory of Inorganic.
Chesistry, Physico-Chemicil Institute imeni Karpov, Noscow .

[ Note: A list of previous works of the Lahoratory of Inorgaple Poroxides iz
appended. Numbers in parumtheses refer to the biblography.. s
Datil a short time ago ths exietence of the following oxides of potas-
pinn wers actepteds , K20,, Kﬁ, « In recemt yware, opirions on ths
saturs of higher oxidef af rofasefnh ha¥e 'vadically channed. Study of the
roentgen structure and magnetic properties of potassium tetraoxide led to a
formla of with sn ion 05, which was known up till now only in & free
condition in electrical ee in oxygen and in the phenowmena ¢ ther=
» slonds emdssion, In the chort article which we putlished in 1936, we showed
' by tensimetric measuremmts thntthepotauimt.ﬂnddo!é, which is do~
soribed by many autiars, is uot & separate substance but le'a mixture of
. ad X,0, ‘1), Thie coduction was subsequently confirmed by other msthods.
y , there sxtst only three oxides of potaseium, KEO, Kzﬂf, and
. In the prescuit work a rmore complete accourt of these studies s given
the thermochemistry of oxidas of potassimm iz roexsadncd on the basis
of the data raceived.

After the works of Gay-Lusssc and Thenard, Harcourt, Joannis; Porcrand,
Regade, Krous and ihyte, and others, the sxictemes of four czides of po-
taesiom was considered accepteds K0, K02, K203, ard EXY,. However, until
a short time ago the structure cf n oxides been studied very little.

: Zintl, Barder end Dauth (2) fourd that potessium oxide E;O has an
antifluorite lattice and is constructad out of ions K amd CT . Apparertly
potaseiun percxide contains an jon 02, the stracture of wiilch was explained
in the study of the roentgem strusture of BaOz and 5r0s(3). Reentganographic
study of tho higher ciydy of potasaium, potassium tetreoride, vidch was
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conducted in our lgboratory by Kasatcchkin and Kotov (4), led to the structure
K707 with &«n fon 02, .in agresment with-the mgnetic properties-of.this oxide
(5). According to the Debye and Schewrer method, a tetragomal lattice with
centared faces of a calcium carbide type was mabnxhad. The dimensions

of the slamentary nucleus ares a = 5,70 &, ¢ 6,72 A, of2 = 1.178; and it
containg 4 molecules KOz, The density of 2,15, which is calculated from the
dimensions of the nucleus, agrees with the pyonometric density of 2,158

(ess below)., Coaparison of the calculsted intensities of the line with the
observed intensitiss gave @ 1,28 A for the disfance between the two
oslopest coyzen atoms. Thy discoversd structure of the lattice of potassdum
tetrasxide ia completely analogous to the structure of strontium pexoxide
and barium peroxide, and is a lattice of rock salt, lengthened in cne
direction because of the form of the lon 05 (Pigure 1).

Heles and Klem (6) found an amldgous
structure for MO, and €305, ALl of thess
oxides have a tetragonal lattice; their
parametera ars presentod in Table 1. -

The don U3 in these lattices can be
looked upomn as a revolving ellipsoid with
the length of the large gemiaxis 2,02 A and
the small semiaxis 1,51 A, .

Table 1 :
; , g e ,
A c c/A Prconomstric: Roer:tpenographic

oxide

5.0 672 1478 . 2358 215
& 6ow 7-03 1.172 ’ 35% ! 306’6 ‘
Co0s 6,28 T2 1053 3.20 3.9

The hicher oxides KO,, 3t05, and Ca02 are yellow and have paramagnetism
eorTesponding to one smeormected electron, (oxides of alkali metals with a
cooposition of Mz0 and ¥o0p are colorless and diamagnetic). Apparently the
carrier of these properties is the fon 0F, which according to hn].l.nf has -
::ditam) Iu‘g i'p" hisig £ the mstlwﬂ. 3o o th di?.-

. the terms of the of orbits the pos °
structure of the o§ ion is KK (20) (p)z(mlﬁw:):‘ﬁvs; 2Pg with three
(surplns) comnecting eloctrons, The energy of bord ir. the ion (3 must,
consequently, xaks up sppracimately thres-fourths o s easrgy of ord
in the molecule Op, which had four connecting electrons. For ths heat
of reaction 0 + O~ m U3, ~86 koal was fuund — a value close to 0.75 Doy
(88 keal). This ion, which was unkmown in chectotry until a short time ago,

sbemed the most stable of all oxyge “ons /7).

in a fres condition, the fon %5 hat already bown discovered in elecs.-
t240al discharges in oxygen and phemmens of tharvdonic emiesfon. In tests
with thermionic exission from bariwm oxids, it was found that with 200
dagress, elsctrors and negative lons are emitted eimultancously. With the
8id of & mass cpecm?-a@hitwna estgbliahed that vhese negative ions have
the composition (3 (8). :
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Consequently, the higher oxides of potassium rusidium, and cesiis. woald
more correctly be called "dioxides.”

With regard to potassium trioxide, it was not cleer whether the prepara-
tions described by various authors were separate eubstances or wers a mechan-
dcal mixturs of KOy and Kx0p, corresponding to the composition K203, -

: In 1411, Gay-lussac and Thenard (9) showed that in eombustion of potase-
uunoyo?g o ond oxide similar in composition to is obtained, However,
10), eatablished the compeaition o axtdes of potas-
sium in his cmnicworkin mphasiud thatinoxldat.ionormalu
.. potagsium by cxygen it 1s mposnihle to obtain roducts of
. ouxtdation vetween Kofp and K204, In 1894, Holt and Sims (11 2 repaaﬁng tha
-~ 4tests of Harcourt, also failsd to obtain potassium trioxide, Erdman and
" Koethner (12) {nstutiyingtherdgherondeaotrmﬁdmddmtdﬂm:
trioxide of this metal. Later, Kraus and thyte (13), in oxidatdon by oxygen
of metallic potassium in liquid ammonias, also cbserved only the formation of
" betraoxide and peroxide of potaseium,

Moreover, a numbsr of authors maintain that in thermal disintegration of
xzop, oy in m:let.e axidatirn of K30y, potassium trioxide is Obtained, The
te correspondence of the composition of the obtiained dompounds to the
tomh K3 wnd thalr darker color, distingulehing them from yallow potasstum
tetrooxide and colorless potass’.m pmnde, are produced an a supportmg .
argunent.

However, neither argument is conclusive. Both in thevmel dialntemtim -

and in oxidation of X0, 1% is pussi?’le to odbtain & preparation of any -
comdﬂ.on within the limi.t.s of Xa30n 1o X0o(X204) Cepending upon thecduration
of the reastioti, Bven the Jolor of the prjossd potassium *riul.de differs, -
w&m autkors, from yellow to bis e, which, appamtly, is becauss of

Tensimetric measuraments with tetvacxide of potassiwm emd products of its - .
thormel disintegration are ome of the msthods which can be used to clear wp tha L
question of ths existence of potnsslic iv vzide,. In %he case of formation of .

. intermediste phases corresponding to. not-udmn ..rloxlde, the charackéristic
graguated curve would have % be obeervou.

The measurcment of the diuomu.on pressure was made by Forcrand (14),
Kraus and Vhyte (13), and Centnersgwer and Blumenthal (15). Howsver, their
results diffar greatly. According to Forcrand, potassium tetraoxide at
385 degreee has & hardly noticeable dissocistion pressurs, while st f.he
sane tims Centnerszwer and Elumentnal tound for this same veuperawurs Pg =
2.0 m Hg, Beus and thyte give for 302. degrees the valnooro.l'lmﬂ?
Consequently, it is impossible to make any deductions from the weadsurements of
thess anthors, as it remaine unclear which value oorresponds to. equilibrium,

The existarioe of potassium trioxide sesms donbtful to us alao in com-
the possible struct.are of this cubstance with properuos ascribed to it.
., Of the pos-ible structures of the ion 057, . ... _

lg'g'gi- = 0" Teee “ou .0
1 Io (5111
the firset is oliminated, as such an ion would havs to be colorless and dia-

magustic, while at the same time the preparations desnribed vp till now are
composed of K03, are colored anl, as Helms and Klesm found, are peramgnetic.
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However, structures II ard III, where the bond is accomplished by polardzing
and ddepersion forces, are hardly compatible with thermsl stability of the
preparations of a composition of _— :

For an explanation of Lhese contradictions, we undertook to measure the
dissoelotion pressure of potassium dioxide KOp and the products of its thermal
disintegration, as well as to dstermine ine density and refraction of KOp,
Xz02 and preparations of a composition of Ky03. )

It appearsd probable that the unsatisfactory results of measuretienis of

gociation pressure of higher oxides of potassium made by a number of euthors
are explained by the great sensitivity of these substances to moisture and the
unsatisfactory experimental methods used, Therefore, wo used an apparatus and
msthod which allowed us to make the messurements in conditions which eliminate
the poseibility of decomposition of the studiad preparations as a result of
mtt ;r:&.' (;1;.3.3 appsratus and method of work are described in the following
sta ° . !

| EXFERIMRIOAL PART
Chiadning Pure Freparatdons of It spd b0

(btainihg pure presents some difficulties. The two known hethods are -
the oxidation of met. potassium with oxygen in heating and the oxidation -
with oxygen of potassium sclutions in licull ammonia. The first methedy, SN
dcveloped by Haroourt, produced preparations containing §0-95 percemt KOs - 7 “w ¥
(1c, 18). Acsording to the second method, oxidation in iiquid ammorda, 95-
5¢ porcent preparations of KOp were obtained {19, 6).

%a chooe the Harcourt method, and after altering it somewhat, cbtained
- preparatims ccntsiming 99.0-95.7 percent XOo.

- Oxidation of prtassium was carried out in a vertical tube of Jena gless
(with a diameter of 7 cm and a height of 30 cm), sealed at one end and sup~
rlied with & vubbtar stopper (in using glass, partial sticking of the latter

. was observed 8¢ a result of gathering dispersed dust in the first stape of
oxidation). A shert tube is inserted in the stopper with anotheritube rurning

" throagh 4t which serves as a casing for thermocouples and at the same time
makes it possible to stir the reaction mixture. The two tubes are joined with
a thick-walled rubber tube. The apparatue is supplied with a mercuric manomster.

Tha air and oxygen supplied to the apparatus wes cleaned by passing through
concentrated sulptmric acidy sode 1ime, snd cslcium chloride. The test chowed
that in more intensive drying {niwsphorous anhydride and liquid air) the
oxidation of potagsium is not cbserved.

. letallic potassium nhich was taken for oxidation (Kulfbaum) was filtered
in a specis) apparatus ct a temperature of 90 degiees through a copper mesh
and & gluss cspillary in a current c¢f dry nitrogen. The container with the
fQtercd potiselnm was brokea unde de .cnated peurolana ether. The potassium
wag clesndd from the glass and earried in ths cwrre:l of nitrogen to the iLww

_ for oxidstion, The remainder of thc petroleun ether was pumped out with an
oil pump &t a temperature of 85 degrecs. The charge of the metalliic potavsiuu
was from 15 to 60 g. - :

In the Jirst stage, oxidation was carried out with the air by hecting up
to 180 degrees, aprrozimately o the compositior of KOs (which was det>rmined

-l =
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by the welght of the tube with the reactiop mixtur:). The speed of air flow
was gradually incrsased frosm 100 to 250 ‘e:xg/min. ‘

Purther oxidation was continued with a mixturs of oxygen ard nitrogen with
a gradual increase of the partial pressure of the oxygzen fyom 150 ma to atmos-
pheric pressure and vith temperatures up to 370 degrees (at 380 degrees the
potassium dioxide melts and oxidation *4s sharply retarded).

In the 15-g mass of potassiun the duration of oxidation with alr was 6
hours, and +dth exygen and a gradvel incrense of the temperature to 370 degrses
an additional 6 hours were requirsc. .

Purther oxidation at 370 degrees until & constant weight was reached re-
ouired 10 hours more. After cooling the oxygen in the atmosphere, the product,
vhich is easlly separated from the walls, was ouickly discharged in the current
of oxygen imto the jar with the grounc glass stopper and protective ground .cover,
It was then kept in a desictator over phosphorous amhydride, The product is a
{riable brignt yellow mass vith a content of K0y of 9999.7 percent. Harcourt
carried cn oxidation in a teaperature up to 300 degrees arnd obtained prep-
arations contalning 92-95 percent KOp.

The sontent of active cxygen was determined volumetricelly by decomposition
of potassium dioxide with water in the presence of platinum black in a special
apoaratus. The deterrinaticn of potassium was made Ly titration with 0.1 N Hp80y, o

In Thle 2, data of the analysis of several specimens of KO, are preserted.
" Table 2 o o

W0 Active Oxygen ' Content of l’gof(in'-:/p'oraenc-') " Contiont of o
Found Calculated Pound Caloulated . KO, (4n percent) -

3364 336 66,13 . 66,2 . 99:67
66434
66.02

Potassius paroxide (K20,) was obtained from dioxide by thermsl decompo=
sition in a vacume of 3-L mﬁ!g at §50-470 degress for 3 hours,

The jroduct contalined 14.55-14,60 percant sctive oxygen (calculated
14.52 percent) which correspends to 99.5-99.9 percent K502¢

Preparations of a composition of 1(203 were obtained in analogous con-
dtdans, tob Witk shorier duration of hSating. After heating for one hour
the rsaction tube was weigheds if tha oxygen content in the product was too
high, the product was subjected to further decomposition for 10-15 minutes,
again wedghed, otc., until it reached the recesstry welght. In this,;,no stop-
ping nor substantial delay of the disintegration in the corposition of Eq03
was observed. In a number of cases preparations wure obtained with uxyzen
content lower than X203, and were Tejested,

Products vith a composition close to K0, {Kg02,58, Ke03.02, %203.06)
wers a molten mess with a yellow color somsmliut lighter thar tetraoxide of
potud.tn.

The obtained preparations cf KOo were used to msasure dissaciation

inmro. density, and refrastion. The density amd refraction of the
greparations of K202 end X 03 were <lso measured.

-5
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? Digsocciation ] of 8 D1 oocd
Imp eod Products of Its Thormal Disiotegration

Tensimetric measvwements would havo to chow whether or not the thermal
disdntegration of KO, ig mccording to method (1) with the forwation of an
in{armediate phase of the composition of K0, or according to method (2):

0, — K203 +&02,}
K203 — K02 + 302, ‘
K0, —3 B0+ 02 (2)

In tho first case the curve of dissociation pressure would have to have
one with a composition of 03 and the second with a composition
second case a hori 'course must be observed from the
to and 8 step at a somposition of approrimately .
solutions}. An apparatus described in the r:gm-’
gage

Q)

vardable composition, .
Constanoy in %4me and the attainment of the same valus both in separation
and addition of oxygen merved as criteria of which measured values were. . .
oquilibriun 8. ' .
Tatds 3
Dissociation Prossure at 360 deyrees (ir m Hg)

:
%
5
4
&
o
i
§
H

e A A P

o , ,
. The equilibrium values were reached, as a rulo, after 10-15 minutes.
Tadle 3 {llcstrates the degree of agreemant of the values whioh were
obtained bty separation and addition of oxygen. The divergance does rot ex-
ceed the error of messurement (sso below). -
The gredual thermal decomposition of potassiun dioxice was sohieved by

hesting in a vacwa up to 0.0 m Hg at & temperature of the meesuremsnts
with sumiltaneous cbservation of the composition of the hard phase according

-6 -
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‘ to tﬁelcﬁﬁineenﬁritugaﬁ ‘Upon a.ttainix.u th cony ’ -
. e composition of
. measurcoents w:ith the eame rreparations were repeamtp:d. Poroﬂégozpurpoor 'lc;wgr,
purified Lm;m was introduced into the apparatus, bringingz the preseure ©p
pheric, th:i:{r th: exp!rat.ia; b;;’ 40-30 minutes the preparation
elementary compos n K Ench test had thres oyel
ok g;;a h:‘apmdgocible resul%;. ot
urs measurements
experiments ware conducted wit!’x various apadm:.tr; Ko

49 40

as

40,5,

as
%9;

o W

Time in iﬂnntu

Figure 2

In ngun 2.are presented tae results of the measurement apeed’ ‘
: .
thermas. aﬁdntmuon of K02 at 360 digrces and a vacuum up t:foflllum Hg, of
The kinetic curve has a smooth course and a kink ie not observed at the point
mpondmg“t: the somposition of !203. o

~
“u

r"'a

>
A

®
“

:
4
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Teble 4
Composition . & - Composition . Composition:; - - Composition “a
50 :4:10 %ol 2ol
- s 8 g' g 9 E 3 a 't'z 5
53 g3d g2d gzt
s i HE
¢ 1.50 K03.- 1.50 KOs, 18 Ky0p. 1.36
%.g 153 Ebyew  Lig xégg.gg 147 K023  Luo
L] i-ig g "32 i.Bh c9l‘ 1’ 5 KZOZ‘ 1.3i+
. . by S0 Kbaugd - 13 Kby 1.36
K (63 1'53 .25 - l-ll»o .87 lom K 02;“ 1.’03
E00.03  1.52 EaB. 243 KZeal 147 §°2-A1 1.3
K 053 1-50 K. ‘10 1038 x2°2'81 103’6 ?%uzk 1-35
B2% 150 By 142 Exzie7 147 KOy.af 0.05
K am 1.52 xz I:W 1»37 K n“ 1050 5201-77 0005
GO L Bl 1% 2ee I M 0%
By L Boe Lk oeng b gl o

., Guryos of the dependence of dissociation pressure upon the bomponition
at 370 and 300 degracs show an analogous course (Figurcs 4 and 5).

s w.n_s{r‘r"g
Ty £y 1 I ry
v L5 — =
o
§ ¥
Koo
Y eo X0 22 oo
§ &Gy (k0,) K0y ComposiTron o
] Figure

A% 370 degrees the dissociation pressure of KO0, is 1.65 1 o1 mn Hg,
aad ot 360 degress, 0.35 & 0.1 om Hg. The total in measurements can
be evaluated at ~0.1 rm Hg, The possible error of the tenperaturc vas
+/% dogrem C, which corresponds to the variations »f P at ~0,1 ma Ag,
ﬂurud:mbythelclqod gege was made with an accurac§ up to 0,01 ma,

a

Thus, 1t was shown that no intcrmsdiate phases ars formed in thermal
of potassiun dioxide within limts from K0, (K,0,) to 0o
and in the reverss reactiors. From this it followed thatathe p%tuum
trioxide which is described in 1itaratnra fe mot o ssparate compound, bub
is a mixture of dioxide and peroxide of potassium,

This. result was aftsrwards confirmed by the roentgenograrhic research
of felns and Klem (16). Preparations of a composition close to Rz(l;owhich
they obtained by oxidstion of potassium oxide with oxygon gave only Toent-
genograns of K;02 and FO,e Pyl

T
é ° by ‘ © -0
3 .
A '
2 “0. - ' 30 22
QN " g em) £,05 Composifion
Figure 5
-8
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'mtumwt.horemmdataonthedmeityot%%andonthoremm
ot:&m metheren‘acbionofmztbe ot@eanbo
from this, messurement of the designated msgnitude makes

it pocsibls to test owr deductions on the nature of the so-called potassium

trioxide, Qn the basie of the rule of addition, if our deductions are cor-

mnwonldbvpnuible tammmmotwomlmwlmm
the rafrection which we found for preparations of composition of K503 with .

tbafwmofmzmxzozofmamggouw tion.

The density was dotermined pycmmetricany in eyclohexane. 'Ihe tempera~
ture o;‘ ‘the tharmostat was 25.*’ 0.01° . The valuss obtained are preserted in

: Table 5
Density 4 ﬁ’

Oxide
%) 2,136 * 0.003
\ axozug?z) -

Table 6 . ,
 Index of Rarractdon Molscular Refrostionof B

S 150 o 885
1-“055 ‘ 058

(£,04) 1.452 . 15
X0, 1K,0,) L. , 15.69

Tha index of refraction was determined with a gpolarized mioroscope
ascording to Bask's live by using a mixture of tolnene with avalsohswnna,

values which were found are preeented in Table &,

The molecular volume (58,9} and refractions (15.82) which were found for
potassiom trioxids agrees within the limits of possible errors vd.t.h the cal-
culatidns for a mixture of X0, +KxXp (molecular volume = 58,25 R = 15.69),

Thus the measurenent of the density and refraction of preparations of
the oomd.tion of do not. dieagree with the deduction made from the
measurement tion pressure.

' Teble 7
b.09 [Z4] 6.60
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- Values of refraction of various molecular lons: of oxygen arc presented
%nzga.blz '676 Cn the baele of the rule of addition, B = ~Rytn B85 -
. " GV .

The valiue of was calculsted from earlier msasurement of the refraction
of berium peroxides £20). - ‘

Agcarding to its polarizebility the fon 03 occuples a place betwesn the - ;
dons (R m 2.4k) and C1~(Roye m 9.07), The don 0o has somevhat preater : s
polary ty thon the ion of thlorine {crystals o and » in re- . .

lation to the tatragonal system, have two i.dices of r tion (w and &)
and for caloulation of molecular refrasction vdth the Lawrence-lewrence scua-
tion, 1t wuld be necessary to substitute N 23— :

N wie

In the textbook on thermochemistry of Bioh and Rosaini (22), the
following meesuremsnts of the heat of formetions (Qf) of oxides of potassium
are pregsnteds - i B

I PRI E503 2£(K0) = 86,2 koal (Rengade, 1907/8s7)
Z 407 = K033 Gf(E504) = 126.0 keal (Forerend, 1914 Qw7
| P20, 2 X045 Q2(R,) = 1350 keal (Rororant, 1914 [4])

X5 18 shom 1n the prosen. work that potesslun trioxide 1s's mixture of
tw moles of EC, and cne moie of ED2. Thas Forerand®s measuroment can be .
used to deternifle tho hent of formstion of Kyly, vhich wes dimoe: aisl now,
Yo have  Q£(X,0,) = Qf(X0p) +dGP(R0)) o

and Qe(R;02) = 2/ fAt(K,05) ~ Q£(K0,)7,

Substituting the value of QL(K,03) = 126 keal nd QE(FO,) = 67.5 ke.zj' _
veme QMRS 2 107 kead, 2 T 126 kel e H0,) 3 615 xeed,

% = 117.0 ~ 86,2 = 30.8 keal.:
For the reaction
Q = 235.0 = 117,0 = 18,0 koai.

Sizilerly, the heating effect of tids reaction can te deterifned spproximately
from our measurcment of dissociaticn Pressure of KO,, o

It%iahldontalongthe abscissa and log Py -along the ordinate axis,
Lhonthemmndnluqs of P, e on a strright » the equation of vhich

log Pg, = ~ %g.,.z.bﬁ.

It follows from Table 8 that the calenlated dissociahion pressures
satiafactorily agree with the meesured prossuces, . ‘

we have

-« 10 -
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Q =...AH 2 '4.57’6‘3&11 = 15'6 keal

' for tiu hoat \erteoc of reaction (%) by a comparison with the thermedynemio
equation 4 480 )
. - log Py = - B 8°
5767 iS5
Table 8
4 . P°2 {1n mm Hg) )
t% ‘Measured Caloulated
300 . 0.35 - 0.40
360 ’ 1.45 1.40
570 1.65 o 173
Tae emgnitude of dcp for a given reaction 18

4Cp » 20,(K03) 247 - up(xgoé)ﬁyl- Cp(02) = 2196 = 22.3 . 1.7 =
, : 9<3 cal/degrees . _

From thie ve f101 the heat atfect ut roo benperature

%98 = G603 + (503 - 298) 9.3-0.001 . 15.6 +2.8 ¢ 184 kon;,
For the heat of formation of 02, ve have

‘Qf(%) .,26:(:02) = 136 2 235.0 - 13.4 ¢ 116.6 koal,

whioh 1g in satisfaotory agroemsnt witn the ralue of 117 keal, obtained adeve
18 Forcrapld's new treatise on theymal ®easuremsny, .

In conolusion, we prewent. a summary of tho thermal data for potassiun
oxtdes (Table 9). -

3
i
5

R Table 9 ‘
Cxide Beat of Pormation Heat of Reantion of Addition
from the Elements, of Oxygen
(1a koal)

X0 86.2 K20 - 1/202 = X202 4-30.8 kom)
ol s 5202 402 = 202 +18.0 komi

From the data of Table 9, rand ‘s empirical law re-
%8i08 1a farce. Thig law state 1 aff20t o2 s mtom of
deorenses 2c25ilng Lo the measure of further additicns of oxygen to the oxides
of alkaii metals. .

The theoretical explanation of this regularity is given by lamnonn:
in another work (26). ‘
RESULIS

1. Some progerties of the uxides K5, Rbo,, Co0y acd the molecular 1an
;f tutygen 07 vere sxamined, : :

=
-
g
‘
&
§
E

Eudndes
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2. It 1s shovn that the orguments pressnted by the varfows suthors
snpportlng the existence of potasetum trioxide are nat conciusive. g

. J. The teosimetric rssearch wiich is presented in tho prepent work
shows Lhat Do intermediate phases a1 formed in thermal diointegration of
gotassivm dioxide 1n the limite from XO (Ex0) to X,0n ani in reverso 1e-
action. Oonsequently, the potassium trfaxlde vhich i@ deosoxribed Dy many
authors 18 not & separate compound, but ie a mixture of dloxide and par-
axide of potessium. , ’ ' .

k. The density and refraction of Kx0p and KOy were momsured. The
value of 6.6C vas fourd for ths refraction of the fon 0F. Study ©F the
density and refraction of preparations of the composition of K03, whioh were
obtained by thormal disintegration of potaesium dicxide, gave valunes core ‘
respoding to thoss for a mixture 2K0p - Kx0s. :

5. Cemeyquently, there are three oxides of potassiom: pot.uu!um,u
oxids, X20; potaseiom peroxide, Xpa0o; and potasaiom dioxide, X0,.

€. On the tasls of Pororand's salorimstric measuremsats and data of
the preseat work. the thereoohoztatzy of piiassium ozides are cxamined. The
hsat of formetion of Kz0p was found a8 117.0 k~al, whioh vas unknown until
QLA . :

This nlm néraeu Vith the valne caloulated from our manfomnts of
tho disacelation preassws, 115.G keal. _ L
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